time and spatial scales, thus raising major inter-
The dynamics of learning in the Active Avoidance test pretative problems (Aon & Cortassa, 1993; Frauwas analyzed at the trials level as well as at the level of enfelder, Sligar, & Wolynes, 1991; Savageau, 1991;  daily sessions, each comprising numerous trials. The two Selz & Mandell, 1992; Yates, 1982) . In the case of scales (large scale for the sessions and small scale for the biological systems, the problem of analyzing multitrials) were demonstrated to be mutually independent.
ple scale dynamics was faced in the conformational The reference physical system for the study of point to the existence of two independent mechanisms for large and small scale learning together with the need to these phenomena was the spin-glass model. This postulate a consolidation process during the rest period.
model is simple enough to support concepts and the-᭧ 1996 Academic Press, Inc. ory generation and is also endowed with a sufficiently rich dynamics to simulate the behavior of biological systems (Stein, 1989; Giuliani, Capuani, INTRODUCTION Miccheli, Aureli, Ramacci, & Conti, 1994) . In this work we applied a methodological approach The vast majority of physical phenomena have derived from the study of spin glasses and, more in characteristic time and spatial scales. With regard general, of the Ising models of magnetization (Wilto spatial dimensions, this feature derives from the son, 1979) in order to study the dynamics of learning huge diversity among the fundamental force scalin an Active Avoidance paradigm (Ghirardi, Capriings: it is sufficient to examine the difference beoli, Milano, Giuliani, Ramacci, & Angelucci, 1992; tween the scale relative to the electrostatic interacMcNamara, Benignus, Benignus, & Miller, 1977) at tion between two atoms and the scale of the gravitadifferent time scales. tional phenomena. The separability of the scales This approach highlighted the existence of two dismakes it possible to concentrate on a single kind tinct learning dynamics on a small and a large time of interaction, disregarding the other ones (Wilson, scale, respectively. 1979; West, 1985) .
Kinetic analysis allowed us to quantify the time Likewise, with regard to the time scales, kinetic constants of these two learning processes. processes with very different time constants do not appreciably interact, thus allowing the researcher to MATERIALS AND METHODS neglect out-of-scale kinetics (Wilson, 1979) .
Biological phenomena typically involve multiple Experimental Methods
The experimental data were derived from two in- 
